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Abstract

In the context of “New Engineering Education” development, this paper addresses issues such as
outdated teaching content, a disconnect between theory and practice, and weak engineering think-
ing among students in the teaching of Principles of Chemical Engineering. With the cultivation of
engineering thinking as the core, this paper systematically explores the reconstruction path of the
Principles of Chemical Engineering course. By analyzing the current status of course teaching, this
paper proposes a four-in-one knowledge framework of “principles - equipment - process - opera-
tion” and designs four-dimensional teaching objectives of “development, selection, design, and op-
eration”, connecting unit operation knowledge points into a complete engineering cognitive chain.
On this basis, a “four-in-one” diversified collaborative teaching system is constructed. This course
reconstruction plan can effectively facilitate students’ transition from knowledge learning to engi-
neering thinking, significantly enhance their engineering practical ability and innovative literacy,
and provide a practical path for reference in the reform of core chemical engineering courses in the
context of New Engineering.
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Figure 1. Schematic diagram of teaching objectives and content
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Table 1. Teaching content design for “four-dimensional” teaching objectives

F 1. ‘T4 HEFERTMBFARRT

BIMIE HEER HEAE
pah B
> D) > 475 A . X
ﬁﬁg@ﬁ e my o Rt R I AR SR 5 R X B
e g L P B, ARIHUR A R R ORI AR, BB T
BUK T R0 A oot
KT, FEIER 2 R
s b g O PR SR AL T AR, TR
mo T S B 7K R S I MR S DA TR
HEHRGET N TRAES (I 519 OB AR W 0 T S5 5 P
S BERER . SR R R GRS . S5 T SRR, H
B SR 0 5 WL DN Bk 2 BB AR ), 2 AT 5 410 18 0 SR AT
RRERE SR BIET . . WZRSEE AR SRS T 2RO )2 S
& B AR e
WA b (5 RS SRS RIS . HARRTEA S TS B I & (e = 4 + BO?), W
CECOINE £ 08 RO T AR, FERe 2R B A IR
Sl FI% TRV TR, SOPTE BRI BERE R K
B, 1S R B, M R U R FE
R V5 3 R R MR, T AR B8,
e MR I
AR (BN BB LR MRS 8 ARSI T oA (. I, 5 N L 572,
i) IR SRR, DDA TN B SN U 5 ) RO R
3,
RN PRI R AR, ROIRA SR, A
ok N T U 0SS O R A ), St
s BRI RE R B, BRVRSL TR 3.
RIEGIE  WEHIRER I 454 10 B0 TALF AR Ao SO K5, TR LRI
HE)  RBAEAT, VL (e IR R I KSR, TR R G, 4
BATIBURIR. RS SR THRACTF 20k, IR T o0 R g, 31 S
PSSR, IR, U AT S B AR —— E N T AR
S R 77 R AT OB A
; N N . EST
o 8 S 7 SN, JET AR, W UL
-r AT i g (CETRAIEERDED: R ER, Hid kiR,
it H R e g VTR, B TR £ QA R
W e T3 AR N, FEE R S St 2
mip HEFRCREKIT TR DR A ).
Bb G RO S RBAE R L SRR 0= Kadu SATHI Bk, 9% 4]
59 . SN B R K I SO A e Bk 2,
SRR RO DAV 15 16 S22 /R S
5, I S RS HEFRA A R, DS TE B 4
B, OSEHL R 5 R I LA
AR (RN I B MBI R S5 RUEEL AT LR, B0, A HIKH TR
HiEg) Sk, RE5 T 2 IR I TG, 7 AR T 74 B KA S s

FESEYG 3 EAFERE N PN 22 208 BT, D HEE AR
L BT R PR S SR T IR UFAR AR (AT T v
HIK RS BT, A ] T AR i R .

DOI: 10.12677/ae.2026.165905

664


https://doi.org/10.12677/ae.2026.165905

=
KGR B AN A ] B B 280 DR “BIBAR” X MRS R, I R B UL AL AR
5#H42) BERYorE)RIER WO SRR B AR, HESR R B W SR VR R T A2
HOF (2 ZRfew Bl
&), R VESHER 51 A48 B AL TN BORS DR AR &, B4R
B AR BOE HAE EERZE T T IR T BB B R IR B AR A R B 1L A
WRCER  BUESEAES: NARE  REER. 55 @R LRI AR, 51 SRR
HHE) - KRG SRR BREGINRRREEEOR, WA RO AL A 1
IRFEESTO™ i, VIRAF B BB AECK HYRL 5 4545, i) Tk Fti U (fE
FEIP Rl IEFFEEN  TIHVE): AVRIAEESR, NI OB (R ). YIZR2
FETREE I PRSI LA« TS ) S L E ORI TSR A A .
BOFGESE RAEEROP R A T AR, ¢ &7 SERIELTTRE, R BRI
» 5 5:5) T EFAF BRI AR R IR B
2RI ML E Bt SO BT SCHEAE TSR AUAE R O S R . A BE R R
AR HEMEARBRRS, 5] G2 @/ NPT, B s
0600 5 AN RV ZEL BT B s 5 RO ST B e [ DR A5 AR X 4
HRPE s FRR S B H T JE St T R, SeBL Bk
SKEFRIC M BT A
BRI O RS TR A I RS TN S ADRE U BB ) A A AR AR AR R, (e O

i)

Wr 52T .

BUIE RIS B TO07 i S F2 -5 BE G (0 0 SRR o 5 20 A DA U
27 (EFERIE . B Anesh) . il (RS RF). “%
R SEI G P AN B S AMER DL, Flin, HIESInE
MR SECETE I, 251 E SRR, R
B

W ZR: E0 P S A SR A RIS, ISR A A W i 4
BT HEas g, SRR E .

32, EVHFHE: UTEEEHRRHMRASE
fE AR BT R, B “HTRE] BARR MERRECE, Bisr <SR — Mk i~ i
HOEHA ST R, 2 R

| mosrne: nTEEEswmRSED

HFHE

) SEsE —>

A e

HSEH ——> OUREMEEE ——> RIS

B |
Z | - N
N BRIEMEEREE  gomaorEnsa— EHes —ilg | BRIESREE
= | S TR ERAE
&) R TRRZef——/INATHT - CIB—i st =)
2 [JRRFRARRE g

Figure 2. Schematic diagram of the design idea of “teaching path”
B2 “HFERE” ®IHERBREE

TZBRAT LA TR ) S A SR B IS R R, DA DR S AR BN e VK T, B 2 AR AE B AR )
SRR ARG BB HOE TR, BRI TR A 5. SRR B O & 5 B A T, ] LR

DOI: 10.12677/ae.2026.165905 665 HEHRE


https://doi.org/10.12677/ae.2026.165905

B %

“HEURRIE" (FCF RS . BT, i B R
TR (O AR RSO, IR
MBS A ATESEPE 8 0 BRI«

PO TR SRR FLR A SR P — 7 BRS04
A B TR 0 TR S W REAS). e, AEHOH R Rl T B U B TR IR,
ARG TRWEMG LB, 0“7, 24, G —RABITE, RIEMETE ENT
P BRIEIBITHI R RTTAE, WRHA T R AT

Syl AR F bR, T LR R R R, AR SRR (R
SUB TR NI, BRAE LUNAUY AR T IFREDFS S Bt 6% B AR 5 Y A 1R
PR3] 3 HOR R O T 3 2 WIS M, BB 5 2 T T
BRI BT SRR, B SR RSN TR, B9 T TR S SR
33. BEHFHEE, U “Oi—&" BEFEMSER

fE TR R TR T A TR RS R L T AR R AR, TR
(55 RN TRUBAEN R UM, U HOF R A1) SRR S IR UHE S SC BB
o PR TR SIS, RATIA HE VG T RO, T LA B
il RIS DU SIERFEEEGR. Wi 3 R

I, 5 iR B S O A UT R S e
SEfE R JE DB S S BB e, TR SE

BOHFER L "M—@" ReEFEMESKRE

T RO LB | il x| B, SRR ERE | |
e B, REAMELER |
BEAPERRERTE |Tempes — — wogit| E6-TE-SE =fi—k ’ :
| R iy - et ;

_______________________________________________________________________________

Figure 3. Schematic diagram of the “four-in-one” diversified collaborative teaching model
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